Multi-electrode recordings in children with dystonia: widespread activation in basal ganglia and thalamus
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Abstract Methods Results Conclusion

Rationale: The optimal target for DBS in children with non-DY T1 dystonia is not known, and it is 10 Adtech depth electrodes record simultaneously from 160 Recording: Baseline firing rates are low at rest. Physiology: Dystonia is characterized by widespread asynchronous activity (vs. synchronized rhythmic
likely that the best target may vary depending on the etiology and distribution of injury in each child. channels in GPi, STN, and thalamus VA, Vo, Vim, or VPL in Single-units: nonsynchronous widespread activity during contraction. activity in epilepsy). DBS causes broadly synchronous rhythmic activity. Since DBS improves symptoms,
Method: We evaluate DBS targets using stimulation and recording from temporary depth electrodes awake children 24 hours per day for up to 1 week. We perform LFP: wideband activity during contraction. this suggests that asynchronous activity is causative of dystonia.

with 160 contacts implanted in basal ganglia and thalamus test stimulations to predict the effect of permanent DBS Clinical: The optimal stimulation target varied between children. Clinical: The new method of DBS targeting identified targets that varied between children. Beneficial
Results: Microelecirode recordings show widespread nonsynchronous spike activity. implantation. 60 low-impedance channels record LFP, 100 high- All children received 4 leads, usually bilateral GPi + bilateral thalamus. effects exceed what would be expected for GPi stimulation alone. Therefore this method may increase
Conclusion: Dystonic muscle contraction is associated with nonspecific and often bilateral impedance microelectrocde channels record 2-5 spiking units per Thalamus: immediate effect on hyperkinetic movements. the effectiveness of DBS in non-DYT1 dystonia and may allow it to be applied to a broader range of
activation throughout pallidum and thalamus. contact, as well as micro-LFP background signals. GPi: delayed effect on hypertonia. children including those with diagnoses not previously known to respond to stimulation.
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5 days continuous bedside recording.
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